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In t e rv i ew w i t h  D r .  Joshua Lederberq, Auqust 26,  1994 

TL: The Sabia v i r u s  t h a t  ' s been i n  t h e  news. . 
JL: I t h i n k  i t ' s  of Argent inean o r i g i n  and there's been some 
concern about  t h e  t r a n s m i s s i o n  of  a rena -v i ruses  f r o m  r o d e n t s  t o  
people, e s p e c i a l l y  as new l a n d s  are opened up f o r  a g r i c u l t u r e  and 
so on. 

TL: These v i r u s e s  a r e n ' t  related t o  t h e  E b o l a  and Marburg v i r u s e s ,  
are they?  

JL: I d o n ' t  t h i n k  so, b u t  t h e y  i l l u s t r a t e  t h e  same p o i n t  about  
e v o l u t i o n  and pa thogenes is ,  bu t  t h e y ' r e  n o t  g e n e t i c a l l y  related as 
f a r  as I know. 

TL: The N e w  Yorker art icle a f e w  y e a r s  ago mentioned that.  a whole 
v i l l a g e  died d u r i n g  an  epidemic w i t h  t h e  E b o l a  v i r u s . .  

JL: Y e s .  W e l l  what  w e  d o n ' t  know is  how much w a s  t r ansmiss ion  f r o m  
person t o  person,  and how much from animal  r e s e r v o i r s .  With as 
many people as w e r e  i n f e c t e d ,  there is  a s u s p i c i o n  t h a t  person t o  
person t r ansmiss ion  played a ro le ,  bu t  i t ' s  very  hard t o  
r e c o n s t r u c t  t h a t .  

TL: But i f  it w a s  person t o  person,  t h e n  it makes it u n l i k e l y  t h a t  
it w a s  t h a t  contag ious ,  o therwise  m o r e  people  would have died, o r?  

JL: T h e r e ' s  a l o t  w e  d o n ' t  know, there are many pandemics t h a t  
might have g o t  started and d i d n ' t .  I n  1975 t h e r e  w a s  an outbreak  
of a v i r u s  t h a t  resembled swine f l u .  It  w a s  q u i t e  s eve re ,  e n t e r e d  
on ly  a s m a l l  popu la t ion  and fo r  r easons  t o t a l l y  amazing t o  us ,  it 
smoldered and flickered o u t .  It  d i d n ' t  spread very  widely,  and w e  
have no idea why. I t  had all t h e  earmarks t h a t  it w a s  going t o  do 
t h a t ,  and l o c a l l y  it did. There w e r e  some 60 or 80 soldiers who 
came down w i t h  it and s e v e r a l  fa ta l i t i es .  That  w a s  something t h a t  
w a s  very  s c a r y  and t h e r e  w a s  a n  e f for t  a t  t h a t  t i m e  - n o t  a n  
e f fo r t ,  it w a s  concluded - t o  develop  a major v a c c i n a t i o n  program 
a g a i n s t  t h i s  v i r u s .  ,It t h e n  t u r n e d  o u t  t o  be no t  so necessary ,  
because for r e a s o n s  w e  j u s t  d o n ' t  know, it died o u t .  L e t ' s  hope 
w e ' r e  as lucky  nex t  t i m e .  

TL: T h e r e  w a s  a s t a t emen t  i n  t h e  book t h a t  pathogens t e n d  t o  
become less v i r u l e n t  over  t i m e .  

JL: That  i s  a feeble g e n e r a l  p r i n c i p l e .  I t ' s  probably t r u e ,  bu t  
t h e r e  are c o n f l i c t i n g  e v o l u t i o n a r y  t r e n d s .  And we 're o p e r a t i n g  
here  nlostly on t h e o r y  and a l i t t l e  b i t  on n a t u r a l  h i s t o r y  and 
direct obse rva t ion .  The t h e o r e t i c a l  i n s i g h t  i s  t h a t  a v i r u s  t h a t  
k i l l s  i t s  host  promptly,  i s  less l i k e l y  t o  spread t o  o ther  
i n d i v i d u a l s  t h a t  one  t h a t  l e a v e s  i t s  host  i n t a c t .  The v i r u s  wants  
t o  maximize t h e  number of v i r u s  p a r t i c l e s  and wants  t o  have a host  
from which t o  proliferate fo r  as long  as possible. Those are 



s l i g h t l y  incompat ib le  o b j e c t i v e s ,  because t h e  more t h e  v i r u s  
grows, t h e  more v i r u l e n t  i t ' s  l i k e l y  t o  be. But t h e  ideal v i r u s  
f r o m  t h e  p o i n t  of view i n e v i t a b l y  sp read ing  everywhere i s  one t h a t  
proliferates e x t e n s i v e l y ,  t h a t  is  excreted by t h e  h o s t  c a r r y i n g  it 
bu t  never  k i l l s  i t s  hos t .  Because t h e n  t h e  l i v e  host  i s  there t o  
i n f e c t  o t h e r s  over  a v e r y  long  period of  t i m e .  And w i t h  an even 
g r e a t e r  p o i n t  of s u b t l e t y ,  i f  i t ' s  no t  t h a t  dangerous,  t h e n  we  
w i l l  n o t  take t h e  measures  t o  prevent  i t s  f u r t h e r  spread, t h a n  i f  
it w e r e  t h e  case i f  it w e r e  a h i g h l y  v i r u l e n t  organism. 
so w e  have t h e  view t h a t  t h a t  w i l l  be t h e  n a t u r a l  e v o l u t i o n  and i f  
w e  look around i n  n a t u r e ,  w e  f i n d  t h a t  there are a l o t  of v i r u s e s  
i n  d i f f e r e n t  species. W e  have a l l  our  childhood v i r u s e s ,  which 
under good c i rcumstances  are n o t  t e r r i b l y  l e t h a l .  

TL: And t h e y  used t o  be? 

JL: They c a n  be, f o r  example mumps o s  q u i t e  a s e v e r e  disease i n  a n  
a d u l t ,  b u t  i f  you g e t  it as a c h i l d ,  it g e n e r a l l y  i s n ' t .  The same 
i s  t r u e  of polio and h e p a t i t i s  v i r u s ,  so there are many examples 
where t h e  v i r u s ,  when i t ' s  sp read  under what seems under more 
g e n e r a l  p r i m i t i v e  c o n d i t i o n s  i s  n o t  so harmful ,  bu t  when you have 
hos ts  t h a t  have n o t  been i n u r e d  t o  it, t h e n  it can  become v e r y  
dangerous.  W e  a lso see v i r u s e s  i n  many animals ,  where i t ' s  n o t  
p a r t i c u l a r l y  s e r i o u s  i n  those an imals . .  The Hanta v i r u s  i s  
probably a n  example t h a t  w e  d o n ' t  know too much about  t h e  n a t u r a l  
ecology of it, but  w e  d o n ' t  see evidence t h a t  i t ' s  as dangerous 
f o r  t h e  mice as it i s  f o r  t h e  people once it g e t s  across t h e  
species barrier. So w e  have some conf i rma t ion  of v i r u s e s  t h a t  have 
l i v e d  t o g e t h e r  w i t h  t h e i r  hos t s  fo r  long  periods of t i m e  have 
evolved i n t o  a more stable e q u i l i b r i u m .  T h a t ' s  no t  much 
c o n s o l a t i o n  i n  t h e  sho r t - run  and there i s  a d i f f e r e n t  sho r t - run  
t r e n d ,  namely t h a t  w i t h i n  a g iven  i n f e c t e d  h o s t ,  t h e  v i r u s  t h a t  
m u l t i p l i e s  t h e  more r a p i d l y  i s  going t o  win o u t  w i t h i n  t h a t  hos t .  
That  may n o t  be t h e  best i n  t h e  long-run f r o m  t h e  p o i n t  of view of 
propagat ion,  bu t  i n s i d e  t h e  hos t  you get e v o l u t i o n a r y  p r e s s u r e  
towards g r e a t e r  v i r u l e n c e .  so there are a l o t  of c o n t r a d i c t i o n s ,  
making it a l l  t h e  more d i f f i c u l t  t o  predict what t h e  long-term 
balance i s  going t o  be. 

TL: I read an  art icle s a y i n g  t h a t  t h e  A i d s  v i r u s  may becoming less 
v i r u l e n t ,  f o r  i n s t a n c e  i n  t h e  long-term s u r v i v o r s .  

JL: Y e s ,  t h e r e  are p r e t t y  good h i n t s  about  t h a t  and one would have 
expected t h a t  t o  have happened. Besides A i d s ,  and some o ther  
v i r u s e s ,  b u t  A i d s  ou t s t and ing ly ,  i s  g e n e t i c a l l y  v e r y  uns t ab le .  
Because it depends n o t  on DNA-replication b u t  on RNA 
t r a n s c r i p t i o n ,  b a s i c a l l y .  T h a t  ' s much m i r e  e r ror -prone .  There ' s no 
e d i t i n g  mechanism i n  t r a n s c r i p t i o n  and so almost eve ry  particle of 
A i d s  is d i f f e r e n t  i n  a t  least one nuc leo t ide .  The muta t ion- ra te  i s  
close t o  one per p a r t i c l e .  So you are by chance j u s t  going t o  have 
a l o t  of less v i r u l e n t  mutants  i n  any Aids-v i rus  popula t ion .  Now 
i f  those are less v i r u l e n t ,  b u t  s t i l l  popu la t e  t h e  hos t ,  t h e n  
y o u ' l l  have t h e  e v o l u t i o n  you 've  j u s t  described. I t ' s  a 
p l a u s i b i l i t y  argument, w e  c a n  ' t  be a b s o l u t e l y  c e r t a i n  t h a t  ' s how 



it happened, and i t ' s  n o t  y e t  d e f i n i t i v e l y  established t h a t  t h e  
long-term s u r v i v o r  i s  c a r r y i n g  a more l a t e n t  s t r a i n .  But it makes 
p e r f e c t  sense .  T h e r e ' s  eve ry  r eason  t o  b e l i e v e  bu t  there's no 
compelling proof y e t .  
TL: And v ice-versa ,  t h e  ones  who d ie  qu icke r  may have a more 
v i r u l e n t  s t r a i n .  

JL: They may have a m o r e  v i r u l e n t  s t r a i n  o r .  .these cases are 
always confounded by what i s  t h e  p h y s i o l o g i c a l  state of t h a t  
p a r t i c u l a r  h o s t  or t h e  g e n e t i c  state. There may be i n d i v i d u a l s  who 
may be g e n e t i c a l l y  pred isposed  t o  a d i f f e r e n t  reaction t o  t h e  H I V .  
W e  know t h a t ' s  t r u e  i f  you compare people and primates. Very 
d i f f e r e n t  course of t h e  disease. With H I V  i n  chimpanzees I d o n ' t  
t h i n k  g i v e s  rise t o  immune breakdown a t  a l l  o r  i f  so on ly  ove r  a 
very  ve ry  long  period of t i m e .  So there 's  something i n  t h e  g e n e t i c  
c o n s t i t u t i o n  of t h e  chimpanzee t h a t  makes it react very  
d i f f e r e n t l y  t h a n  t h e  human. W e l l  i t ' s  very  l i k e l y  t h a t  t h e r e  are 
humans who d i f f e r  f r o m  one ano the r .  

TL: That  a c t u a l l y  leads t o  ano the r  q u e s t i o n .  Designing an  A i d s  
vaccine,  t h e  pharmaceut ical  w i l l  probably c o n c e n t r a t e  on t h e  
s t r a i n s  t h a t  are p r e v a l e n t  i n  t h e  Western world.. 

JL: W e l l ,  t h e y  w i l l  change t h e i r  preva lence  and other s t r a i n s  w i l l  
take over .  

TL: So i f  y o u ' r e  t a l k i n g  about  p reven t ive  measures, b a s i c a l l y  i t ' s  
r e a l l y  a development problem. You have t o  cons ide r  eve ry th ing  
t h a t ' s  going on i n  other  parts of t h e  world. 

JL: T h a t ' s  what  I ' v e  tr ied t o  stress i n  my own w r i t i n g s .  We're no t  
an  i s l a n d .  I t ' s  c e r t a i n l y  development, i t ' s  n o t  t h e  whole s t o r y .  
Even i n  t h e  same developmental  s i t u a t i o n  w e  can  have v a s t l y  
d i f f e r e n t  social  and c u l t u r a l  c o n t e x t s .  What ' s been happening i n  
Thai land,  one can  say  t h a t  t h e r e  w i l l  be r e t r i b u t i o n s  f a l l i n g  on  
them. But t h e  e x t r a o r d i n a r y  l a x i t y  and t h e  abuse of young 
c h i l d r e n ,  t h e  commerc ia l iza t ion  of p r o s t i t u t i o n ,  t h e  c o r r u p t i o n  
t h a t  goes a long  wi th  t h a t .  Businessman from Europe and from Japan 
going on sex-hol idays t o  Thai land  and b e l i e v i n g  t h a t  someway 
t h e y ' r e  going t o  g e t  away w i t h  it. The wrath of n a t u r e  i s  on t h e i r  
heads. But Thai land i s  n o t  t h e  s a m e  as other developing  c o u n t r i e s  
i n  t h a t  regard. O f  course i t ' s  a developnent  i s s u e ,  bu t  there are 
other factors as w e l l .  

TL: One of t h e  q u e s t i o n s  i s  also, who i s  going t o  pay f o r  it? 

JL: T h a t ' s  one of t h e  r e a s o n s  I ' v e  been s t r e s s i n g  t h e  fact  t h a t  
w e ' r e  n o t  an i s l a n d .  I t  c o u l d n ' t  be more t r u e  or  more p e r t i n e n t  
here. W e  better f i g u r e  o u t  how t o  pay fo r  it, i f  o n l y  for  self- 
i n t e r e s t ,  if you discard eve ry  a l t r u i s t i c  and humanitar ian motive,  
w e  w i l l  s u f f e r  t h e  consequences i n d i v i d u a l l y  and l o c a l l y  i f  w e  
d o n ' t  take a global p e r s p e c t i v e  on t h e  matter. And I ' m  hoping t h a t  
w i l l  enhance t h e  mot iva t ion  t o  be concerned about  t h e  disease. The 
very  minimum i s  s e t t i n g  up a global s u r v e i l l a n c e  network, knowing 



w h a t ' s  c ropping  up here  and t h e r e .  But t h a t  has  t o  be coupled w i t h  
health-care and p rophy lac t i c  measures. The o u t s t a n d i n g  success  i n  
t h a t  a r e n a  w a s  t h e  smallpox v a c c i n a t i o n  program, which has  done 
everybody an  enormous b e n e f i t .  M o s t  of t h e  work had t o  be done i n  
t h e  T h i r d  World, where there w a s  still  a c o n t i n u i n g  r e s e r v o i r  of 
i n f e c t i o n ,  bu t  it has r e l i e v e d  t h e  e n t i r e  w o r l d  of a g r e a t  burden 
and has saved an  enormous amount of money, even j u s t  for  t h e  W e s t .  
I t ' s  ve ry  hard t o  g e t  t h i s  message across and I t h i n k  i n  t h e  
c u r r e n t  decade where w e ' r e  s e e i n g  an  i s o l a t i o n i s t  t r e n d  i n  t h a t  . . 
l e t  t h e  world s t e w  i n  i t s  own j u i c e . .  t h e  c a r e l e s s n e s s  of what 
goes on. I t ' s  punctuated e v e r y  now and then ,  when CNN w i l l  go i n  
an  show a famine and a massacre, and t h e r e ' l l  be some half-hearted 
e f f o r t .  Even those response  have become b lun ted ,  and I t h i n k  t h e  
next  famine t h a t  CNN shows, w e ' l l  g e t  no response .  I ' m  j u s t  ve ry  
d iscouraged  a t  how f e w  people  w i l l  open t h e i r  e y e s  and take a 
g loba l  pe r spec t ive .  

TL: The e f f o r t  t aken  on t h e  polio v i r u s ,  i s  t h a t  focussed  o n l y  on 
t h e  Americas? 

JL: W e l l  it has,  bu t  there 's  a campaign t o  t r y  t o  spread  it 
e l sewhere .  And t h e r e  w i l l  be t h e  s a m e  arguments. W e  can  never rest 
r e a l l y  easy ,  w e  can eradicate - w e  have e s s e n t i a l l y  eradicated 
p o l i o .  There has been no ind igenous  case i n  t h e  Western Hemisphere 
i n  t h e  l a s t  3 or  4 y e a r s .  There have been s o m e  cases bu t  t h e y  have 
a l l  been i m p o r t s .  Those i m p o r t s  d o n ' t  spread  ve ry  far ,  because of 
cont inued  vacc ina t ion .  If  w e  r e l e n t  on v a c c i n a t i o n  t h e y  w i l l  come 
back aga in .  

TL: And why i s n ' t  t h a t  t a k e n  up by t h e  WHO? 

JL: The WHO i s  merely an  in te rgovernmenta l  o r g a n i z a t i o n .  I t  o n l y  
does what  governments are w i l l i n g  t o  i n v e s t  i n .  WHO i s  n o t  a 
perfect in s t rumen t .  I t  i s  r i v e n  w i t h  p o l i t i c s  a t  eve ry  l e v e l .  You 
have t o  expec t  t h a t  it w i l l  be i f  i t ' s  a t  t h e  mercy of 
governmental o f f i c i a l s  of eve ry  stripe and not  a l l  from 
r e s p o n s i b l e  democratic regimes.  W e  have t o  work w i t h  it, i t ' s  t h e  
best w e  g o t ,  and i f  w e  d i d n ' t  have it, w e ' d  have t o  r e i n v e n t  it. 
You asked a ve ry  r e v e a l i n g  q u e s t i o n .  I t ' s  e x i s t e n c e  may be ve ry  
mischievous,  i f  people t h i n k ,  w e l l ,  there ' s somebody looking after 
it. T h a t ' s  o n l y  t h e  beginning of t h e  d i s c u s s i o n .  They are an  
in te rgovernmenta l  e s t ab l i shmen t ,  t h e y  have grand headquar te rs  w i t h  
pomp.  W e  had a meeting on G l o b a l  Problems of I n f e c t i o u s  Diseases 
and t h e y ' r e  having t roub le s  r a i s i n g  75,000 do l la rs  t o  pub l i sh  t h e  
proceedings.  

TL: You mentioned s e v e r a l  t i m e s  t h a t  t h e  US should take t h e  lead 
i n  t h i s  e f f o r t .  

JL: It has  t o .  W e  are s t i l l  a g r e a t  p o w e r .  I t  has  a very  d i f f e r e n t  
meaning today  t h a n  it did a f e w  y e a r s  ago. W e  have a l o t  of 
economic compet i t ion ,  though you may want t o  q u e s t i o n  t h a t  
d e s i g n a t i o n .  W e  account  fo r  a very  large p a r t  of t h e  medical 
e x p e r t i s e  and medical research c a p a b i l i t y ,  and as flawed as it i s  



f r o m  t h e  i n t e r n a t i o n a l  perspective. I f  I complain about  w h a t  o u r  
a t t i t u d e s  are, i f  you look a t  m o s t  of Europe o r  m o s t  of t h e  world, 
t h e y  are more i s o l a t i o n i s t i c  i n  t h e i r  views and t h e y ' r e  
preoccupied w i t h  r e g i o n a l  i s s u e s .  A f e w  c o u n t r i e s  haven been 
counter-examples,  t h e  Swedes and t h e  Canadians,  have been v e r y  
impor t an t  and d i s p r o p o r t i o n a t e  c o n t r i b u t i o n s  t o  global problems. 
But n o t  much w i l l  happen wi thou t  a US leadership. T h i s  

- a d m i n i s t r a t i o n  has had domestic affairs  v e r y  much on  i t s  mind, 
i t ' s  v e r y  hard t o  ge t  much of a stir. A l s o  i n  f i n a n c i n g .  It w i l l  
have t o  be shared r e s p o n s i b i l i t i e s ,  bu t  a g a i n  t h e  US i s  going  t o  
have t o  show leadership. There  need t o  be reforms i n  t h e  agenc ie s ,  
t h e  WHO, t h e  UNESCO. N o t  e v e r y t h i n g  has  gone r i g h t  i n  t h e  
p o l i t i c a l  c o n s t r u c t i o n s  of t h e s e  o r g a n i z a t i o n s .  And t h a t ' s  been 
one obstacle. When t h e r e  are s c a n d a l s  i t ' s  hard t o  d r a w  up 
a c t i v i t y  and d r a w  more i n t e r e s t  t o  drop more money on t h e  pond. 

TL: S p e c i f i c a l l y ,  f o r  i n s t a n c e  i n  deve loping  a vacc ine .  I n d u s t r y  
i s  n o t  go ing  t o  do it on i t s  own. So i s  it go ing  t o  be 
governmental money? 

JL: Absolu te ly .  

JL: The N a t i o n a l  Research Counci l  i s  t h e  permanent s ta f f ,  several 
hundred people t h a t  work i n  Washington on a numerable r ange  of 
s c i e n c e  p o l i c y  s t u d i e s ,  u s u a l l y  a t  t h e  behest  of a government 
agency o r  Congress. I n  a f e w  cases t h e y  get  p r i v a t e  funding  and  do 
something on  t h e i r  own. The IOM report i s  an  example of t h e  
lat ter.  

TL: The r e s p o n s e  of t h e  government? 

JL On a n  i n t e l l e c t u a l  l eve l  i t ' s  been v e r y  f a v o r a b l e .  A l o t  of 
people have been mob i l i zed  n o t  o n l y  t o  t h i n k  abou t  it, b u t  t o  work 
i n  convergent  way. I t ' s  become t h e  spearhead fo r  t h e  C D C ' s  e f for t  
as you 've seen  a copy. T h a t ' s  t h e  government a g e n c y ' s  r e s p o n s e  t o  
t h i s .  But i n  g e n e r a l  i t ' s  v e r y  hard t o  ge t  money for  any th ing  
these days .  But n a t u r e  has c o n s p i r e d  w i t h  us,  a l o t  of t h i n g s  have 
j u s t  happened i n  t h e  l a s t  f e w  y e a r s ,  t h a t  f i t  r i g h t  i n  l i n e  w i t h  
t h e  dire concerns .  Luck i ly  t h e y ' r e  g h a s t l y  enough t o  war ran t  s o m e  
a t t e n t i o n  and y e t  h a v e n ' t  reached a p o i n t  of major pandemic and 
wipe-out. W e  h a v e n ' t  had a n o t h e r  A i d s .  The one  w e  have i s  bad 
enough, b u t  w e  have t h i n g s  l i k e  t h e  Hanta-virus  ou tb reak ,  
hemorrhagic E.  c o l i ,  t h e y ' r e  a l l  listed. 

TL: what do you t h i n k  are t h e  major threats  for  t h e  nex t  decade o r  
so? 

JL: It depends w h a t  w e  do abou t  it? I f  w e  w e r e  n o t  r e a c t i n g  i n  
some o ther  ways, I would have said t h a t  t h e  t h i n g  m o s t  c e r t a i n  
looming over o u r  head - immediately even ore t h a n  t u b e r c u l o s i s  - 
are t h e  d r u g  r e s i s t a n t  coccal infections.?WE c o u l d  expec t  
o v e r n i g h t  news of a f u r t h e r  i n f e c t i o u s  ou tb reak  of vancomycin- 
r e s i s t a n t  s taphylococcus .  T h i s  i s  j u s t  t h e  nightmare,  t h a t  people  
are sor t  of w a i t i n g  for .  



TL: would t h a t  affect mainly older, bedridden p a t i e n t s ?  

JL: Lots of people .  None of these t h i n g s  i s  r e a l l y  going t o  s t a y  
o u t  i n  one place. I f  you r e a l l y  had a major source of vancomycin- 
r e s i s t a n t  bugs, t h e n  i t ' s  bound t o  spread ,  n o t  j u s t  i n  hospi ta ls .  
Those are t h i n g s  we c a n  do something about  and there a t  least  t h e  
beginnings of a r e a c t i o n .  Over a l i t t l e  b i t  longer  of a t i m e  
scale, because TB d o e s n ' t  spread q u i t e  t h a t  r a p i d l y ,  I ' d  put  t h a t  
on t h e  l ist .  And y e t  there's been a very  e n e r g e t i c  pub l i c  h e a l t h  
response t o  it - n o t  as e n e r g e t i c  i n  a n t i b i o t i c  development, b u t  
t h a t ' s  coming o u t  as w e l l .  U n t i l  2 y e a r s  ago I would have said 
t h a t  ove r  - i t ' s  l i k e l y  it'll happen i n  a 1 0  or 20  y e a r  time-scale 
- t h a t  ano the r  f l u  l i k e  1919 i s  something t h a t  has t h e  r a p i d  
spread  of u n i v e r s a l  i n f e c t i o n .  Nobody w a s  no t  i n f e c t e d ,  it j u s t  
spread so r a p i d l y .  With t h e  l e t h a l i t y  of t h e  p a r t i c u l a r  v i r u s  t h a t  
w e  had i n  1919, t h a t  k i l l e d  between 0 . 5  and 1 pe rcen t  of t h e  
popula t ion  i n  Western Europe and t h e  United States, probably more 
i n  other  c o u n t r i e s  w i t h  less w e l l  developed h e a l t h  care. And w e  
d o n ' t  even know t h a t  t h a t ' s  t h e  l i m i t ,  bu t  I l i k e  t o  s t i c k  t o  
t h i n g s  fo r  which there i s  a specific his tor ic  precedence.  W e l l  
t h a t ' s  going t o  happen. The g e n e t i c  mechanisms f o r  those k i n d s  of 
s t r a i n s  r e t u r n i n g  t h e  example over  t i m e .  V i ruses  are be ing  churned 
o u t  a l l  t h e  t i m e  and I d o n ' t  b e l i e v e  w e  have a response  mechanism 
i n  place, which i s  n e a r l y  up t o  t h e  t a s k  of r ecogn iz ing  a threat, 
developing and d i s t r i b u t i n g  t h e  vacc ine  f o r  it. So w e ' r e  r e a l l y  
going t o  be i n  f o r  it, u n l e s s  w e  change t h e  way we  t h i n k  about  it., 
My view i s  t h a t  we  need t o  f i n d  some kind  of cassette, whicJh would 
quickchange parts. W e  c a n  do t h a t  w i t h  g e n e t i c  engineer ing .  So 
t h a t  w e  cou ld  deve lop  it v e r y  very  q u i c k l y  when w e  see a new 
s t r a i n  and no t  have t o  worry too much about  s a f e t y  aspects of it 
because w e  know a b u t  be ing  able t o  separate t h e  appropriate 
epitopes from t h e  l e t h a l  factors, so t h a t  leads i n  non m o r e  t h a n  a 
f e w  weeks t o  l a r g e  scale product ion  of t h e  vacc ine .  

TL: You said t h a t  up  t o  2 y e a r s  ago you would have predicted 
t h i s . .  

JL: W e l l  t h e  Hanta v i r u s  r e a l l y  scares m e .  T h a t ' s  something t h a t ' s  
j u s t  m a t e r i a l i z e d  i n  a ve ry  d i f f e r e n t  way. W e  d o n ' t  know why w e ' r e  
no t  s e e i n g  more of it. The v i r u s  i s  p r e s e n t  i n  roden t  popu la t ions  
a l l  ove r  North America. I t ' s  v e r y  behavior  i s  v e r y  much l i k e  t h e  
f l u ,  except i t ' s  major r o u t e  of t r ansmiss ion  i s  i n  ano the r  animal  
species. T h a t  could  break o u t  too,  t h a t ' s  a very  n a s t y  disease. 
Once t h e  symptoms start  occur r ing ,  there's noth ing  w e  can  do for  
it, I t ' s  had a v e r y  h igh  attack rate. 
Those are t h e  t h i n g s  w e  know about ,  we  cou ld  be a b s o l u t e  c e r t a i n  
t h a t  t h e r e  are dozens of o the r  comparable s i t u a t i o n s  t h a t  j u s t  
haven ' t  broken t o  t h e  s u r f a c e .  

TL: What about  t h e  changing s t r u c t u r e  of t h e  popula t ion?  W i l l  t h e  
i n c r e a s i n g  p ropor t ion  of t h e  older people change anyth ing?  

JL: It does a l i t t l e  b i t .  But w i t h  f l u  young people  w e r e  dying.  I t  



seemed t o  be t o t a l l y  non-discr iminat ing.  B a s i c a l l y  it g o t  i n  so 
fas t ,  there w a s  no t i m e  f o r  anybody t o  deve lop  a n  immune response  
t o  it, young o r  old.  So it r e a l l y  c u t  r i g h t  across eve ry  age  
group. So t h a t  i s  c e r t a i n l y  p o t e n t i a l l y  a factor b u t . . .  
Paradoxically, older people may do better. Tha t  i s  because t h e y ' v e  
been around longe r  and t h e y ' v e  had more chance t o  be immunized by 
a p rev ious  exposure,  if o n l y  by c r o s s - r e a c t i n g  a n t i g e n s  of v a r i o u s  
k inds .  So you have t o  be old and decrepid t o  s ta r t  going t h e  other 
way, bu t  c e r t a i n l y  even o u r  s t a n d a r d  f l u . .  what I ca l l  o u r  garden 
v a r i e t y  of f l u . .  probably o n l y  accoun t s  fo r  5 t o  1 0  pe rcen t  of ou r  
deaths  today.  I t ' s  a number m o s t  people d o n ' t  r e a l i z e  how much 
t e r m i n a l  i l l n e s s  ends  up be ing  i n f l u e n z a .  I t  might no t  have 
happened i f  people w e r e n ' t  en feeb led  by other i l l n e s s e s ,  bu t  it i s  
r e p o r t e d  on death certif icates i n  close t o  10 pe rcen t  of cases. So 
t h a t  may p lay  a ro le ,  bu t  I d o n ' t  want t o  exaggerate it. People 
who are immunocompromised f o r  a v a r i e t y  of r easons ,  f rom H I V  has  
been t h e  o u t s t a n d i n g  example - t h e y ' r e  so v u l n e r a b l e  t o  so many 
d i f f e r e n t  i n f e c t i o u s  agen t s ,  and t h e n  i n  t u r n  t h e y  provide a k ind  
i f  seed-bed fo r  t h e  f u r t h e r  fomenting and f u r t h e r  e v o l u t i o n  as 
w e  've  seen  i n  TB. 

TL: SO i f  one of those v e r y  v i r u l e n t  i n f l u e n z a  s t r a i n s  w e r e  t o  
appear nex t  yea r . .  w i t h  t h e  s t a n d i n g  s t r a t e g i e s  t h a t  w e  have r i g h t  
now, t h e y  wouldn ' t  be v e r y  e f f e c t i v e ,  would they? 

JL: I d o n ' t  t h i n k  so. I t  depends on how q u i c k l y  i n  fac t  it does 
spread. H e r e  we  are worse off t h a n  i n  1919 because w e  have people 
l i t e r a l l y  t r a v e l l i n g  a l l  around t h e  world, by t h e  thousands and 
t e n s  of thousands on a d a i l y  basis. Hundreds of thousands i f  
y o u ' r e  t a l k i n g  j u s t  about  i n t r a c o n t i n e n t a l ,  so i t s  speed of 
propagat ion  would c e r t a i n l y  be much faster t h a n  1919. 

TL: So w e  c a n  be lucky t h a t  there a r e n ' t  more l e tha l  v i r u s e s .  

JL: If there w e r e  m o r e  t h a n  w e ' v e  had, t h e n  w e  wouldn ' t  be here as 
a species. So f a r  we 've had an uneasy e q u i l i b r i u m  w i t h  v i r u s e s .  W e  
h a v e n ' t  been w i p e d  o u t .  Every 50 y e a r s  o r  so one  comes a long  w i t h  
a major threat ,  bu t  w i t h  an  order or a pe rcen t  or a f e w  p e r c e n t  of 
t h e  popula t ion .  From t h e  p o i n t  of view of global view of 
popula t ion ,  maybe there 's  n o t  much t o  worry about ,  small f l ickers 
i n  t h e  o v e r a l l  curve ,  and we  can  reproduce faster t o  compensate 
f o r  it. But e s p e c i a l l y  t h e  amount of misery t h a t  t h a t  gene ra t e s ,  
i t ' s  d e f i n i t e l y  a major threat. One pe rcen t ,  t h a t  means somebody 
you know, i n  your circle of f r i e n d s ,  means somebody could  be dying  
t h i s  yea r  f r o m  t h i s  f l u .  

TL: Ta lk ing  about  t h e  strategies t r y i n g  t o  c o n t a i n  diseases. An 
impor tan t  factor I imagine i s  having laboratories t o  t r y  t o  
i d e n t i f y  t h e  agen t s .  

JL: T h a t ' s  a key t o  it. If  you d o n ' t  know w h a t ' s  going on, there's 
n o t  much you can  do about  it. So I t h i n k  having a g l o b a l  network ' 

of l a b o r a t o r y  c a p a b i l i t y ,  r e p l i c a t i n g  what  w e  have i n  A t l a n t a  and 
does what it does a l l  around t h e  world and e s t a b l i s h i n g  



communications.. It  I s  a social and pol i t ical  as w e l l  as a 
t e c h n i c a l  i s s u e .  

TL: If something i s  d i scove red  i n  Kenya, i s  it s e n t  over  t o  t h e  
CDC? 

J L : S o m e t i m e s  it i s  and s o m e t i m e s  it i s n ' t .  Some governments are 
n o t  too happy about  d i s c l o s i n g  t h a t  t h e y  have disease w i t h i n  t h e i r  
borders, t h e y ' r e  a f r a i d  t h a t  it'll a f f e c t  tour i sm.  
So i t ' s  no t  au tomat ic ,  b u t  t h a t ' s  why an in fo rma l  network does n o t  
have t o  go through government channels  t o  get permission t o  report 
c e r t a i n  c i rcumstances .  And one t h a t  d o e s n ' t  exci te  a l o t  of p r e s s  
a t t e n t i o n  t h e  minute  something comes up. 

TL: So t h a t  it would go d i r e c t l y  f r o m  Kenya t o  s o m e  computer 
network ? 

JL. There would be a l ab  i n  Kenya, i f  there's any special r e a g e n t s  
t h e y  need or  something t h a t ' s  beyond t h e i r  immediate s k i l l s ,  t h e n  
it should be d i s t r i b u t e d  t o  whatever  other labs have t h e  special 
s k i l l s .  Something l i k e  it goes  on now, bu t  i t ' s  n o t  cohe ren t ,  i t ' s  
not  sys temat ic .  


